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Awareness of Various Sugars by Blowflies
Abstract
For the insects to feed on foods that are healthy for them, insects such as the flies use taste receptors on their proboscis to get sugars to ingest.  For this study experiment, the ability of blowflies to taste monosaccharide and disaccharide sugars were examined. For this experiment to be carried out, flies were attached to the ends of sticks, and their feet lowered into solutions that had different concentrations of these sugars. At first, there was no any positive change denoted until when their proboscis was lowered; these are the only time when a positive change was recorded. It was found out that, the flies responded positively to sucrose that was in lower concentration than they did to glucose. The flies were reported not to have reacted at all to the solution that contained saccharin. These results illustrated that flies taste larger sugar molecules more readily than they can do to smaller molecules of sugar. The flies failed to feed on the saccharin solution since the saccharin that was used was the sodium salt of saccharin, and flies do not feed on such solutions. The outcome showed that flies can taste and choose foods that are good for them.
Introduction 
Animals are believed to use senses of taste and smell to get acceptable food for their survival. In the tongue of human beings, there are chemoreceptors   that are used for tasting food. In the studies of sensory physiology, the insects are normally used as experimental subjects since they can easily be manipulated with ease. Another thing that makes the insects be the most preferred experimental subject is that their sensory-response system is relatively simple; some insects are in a position of tasting food simply by walking on it. The hollow hairs that are usually located around the proboscis and tarsi house the receptor neurons which can differentiate between salts, water, and sugars; insects like flies can differentiate among sugars (Jaenicke, 1974). This combination of such characteristics helps them to get the necessary nutrition. 
Purpose
This experiment was performed to test the ability of the blowfly to taste various sugars and a sugar auxiliary, saccharin. Since sucrose is so sweet to human beings, it was expected that the flies were to taste lower concentrations of sucrose than they would of maltose and glucose, sugars that are less sweet to the human beings. Also, Saccharin is sweet tasting to the human beings; it was expected the flies were to respond positively and feed on it too.
Hypothesis
Sucrose would be the most easily noticeable sugar by the flies.
Flies would also detect saccharin sugar.
Methods
[bookmark: _GoBack]There were flies and toothpick stick that had earlier on rubbed with wax so that the wings of the flies could be stuck on them. After assembling the above-mentioned apparatus, a series of dilute glucose, maltose, and sucrose in different concentrations were made. The solutions were in the following concentrations; 0.0003M, 0.03M, 0.01M, 0.1M, 0.3M, and finally there was a 1M concentration solution of sugars. The solutions were supposed to be placed in order of concentration so that the correct results or outcomes could be recorded. The stuck flies were lowered in every concentration solution of sugar. They were lowered from the sugar solution that was least concentrated to the most concentrated solution.  It was ensured that after every step of dipping in a different solution, the flies were rinsed in distilled water so that the concentration of the following solutions could not be altered. This made sure that the process was kept as initially intended. The results that were recorded showed a positive response whenever a fly was lowered with its proboscis touching the sugar solution. However, it was necessary to have the flies take or drink distilled water before each step of the process; this was to ensure that the positive changes that were recorded or observed were not as a result of water but of sugars.
Results
After carrying out the experiment, it was found out that the flies responded to a solution that was made up of high concentrations, that is, 1M of sugars. Thy responded only after being lowered with their proboscis; this part contains senses that detect foods that are healthy for the flies. About have of the flies that were assembled to take part in the experiment responded to the lowest concentration of sucrose. Whereas the same number of the flies responded to the highest concentration of glucose solution. However, it was recorded that hardly any fly responded to the solution that was made of saccharin. 
The table below shows the chemical that was tested and the number of flies that responded to the solution.
	Chemical tested
	Number of 15 flies responding

	glucose
	3.5± 1.5

	Maltose
	7.7±2.2

	Sucrose
	8.8±1.8

	saccharin
	0.4±0.45



Note: ±is the mean standard deviation.
Discussion and conclusion
The hypothesis that, sucrose would be the most easily detectable sugar was proved by the flies. Flies showed a different response to the solutions that were prepared; the solutions were prepared to base on the molecular size and structure of the sugars. The kind of sugar with the smallest particle size and molecules was glucose, and so there was a need of preparing it in higher concentration compared to the rest of the sugars. The solution of glucose that happens to be a monosaccharide was prepared in higher concentration since it has the small particles and molecules compared to the rest. It was prepared in high concentration so that it could provoke a positive response to the flies. Both maltose and sucrose are disaccharides although they have different molecular weight and composition (Jaenicke, 1974).  It was indicated that the flies were proved most by alpha-glucosidase derivatives than beta-glucosidase derivatives. Following the fact that the flies were highly triggered by alpha-glucosidase, it makes sense in that, the concentration of sucrose was low; the flies were able to respond positively easily in a low concentration of sucrose. It is due to this fact that human beings find sucrose to be tasty.  The other hypothesis was not supported since the flies did not react positively towards saccharin. Sodium saccharic acid which is usually used by human beings as sweeter is rejected by the flies due to the sodium since it detects it as salt. The number of flies that were seen to react or to respond to the saccharin solution was two, however, based on the total number of flies that were taking place in the experiment, that number was insignificant. It was noted and assumed that the flies that were found to have responded to the saccharin solution, possibly were not rinsed well in the distilled water. 
It was also noted that flies taste food by use of certain cells that are usually found on their tarsal hairs.  The hair is composed of a mechanoreceptor that determines its acceptance or rejection of certain foods or solutions. The membranes that are located on the proboscis part of the flies are the actual functional receptors since it is their depolarization that proliferates the inducement to the flies. Feeding in flies is usually stimulated by water and sugar cells (Lehrman, 1969). It is critical to note that feeding in inhibited by stimulation of alcohol, salt, and oil receptors.
In conclusion, flies accept sugars and reject salts among other unhealthy substances such as compounds of alkaloids.  The selectivity that is showed by the flies to different food substances enables it to live longer. The flies are in a position to detect substances that are unhealthy for their consumption; there are food substances that are toxic. If the flies could happen not to be in a position of detecting foods that are toxic to them probably they could feed on such foods and eventually die. Also, they are in a position of detecting foods that are fit for their consumption which makes them feed on the correct kind of foods that are not harmful to their health. For instance, substances such as salts among other harmful food materials do dehydrate the fly among other harmful effects they have towards the flies. So the flies are well adapted since they can easily find foods that are best fit for their consumptions and those that are not; foods that are harmful to the flies are rejected (Lehrman, 1969).
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